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Sensitivity analysis of SWMM parameters in Guangzhou Tianhe wisdom city / ZENG Jiajun', MAI Yepeng', LI
Zhiwei® , REN Xiuwen® , PAN Jian' , HUANG Guoru'* (1. South China University of Technology , School of civil engineering
and transportation, Guangzhou 510640, China; 2. Guangzhou Water Science Research Institute, Guangzhou 510220,
China; 3. South China Institute of Environmental Sciences, Minisiry of Environmental Protection, Guangzhou 510530,
China; 4. South China University of Technology, State Key Laboratory of Subiropical Building Science, Guangzhou 510640,
China)

Abstract: In order to study the influence of different parameters on SWMM simulation results in urban rainwater
simulation, the SWMM hydrological model of Guangzhou Tianhe Wisdom City was constructed. Simultaneous monitoring of
rainfall runoff water quality and water quantity was carried out in the study area. The model parameters were determined and
verified, and the sensitivity of hydrological and hydraulic parameters and water quality parameters were analyzed based on
the Morris method. The results show that the maximum infiltration rate in hydrological and hydraulic parameters is the most
sensitive to the total runoff volume, and the surface Manning coefficient is the most sensitive to runoff peak. The infiltration
parameter is the main parameter affecting hydrological hydraulic simulation results. The exponent in water quality
parameters is the most sensitive to pollutant simulation results. The sensitivity of the antecedent dry days to the simulation
results of pollutants is higher than that of runoff flow simulation.

Key words: SWMM; sensitivity analysis; Morris method; hydrological and hydraulic parameters; water quality

parameters ; Tianhe Wisdom City
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Table 1 Results of calibration and verification of 0.5, SWMM
hydrologic and hydraulic parameters
b o
Exs Eqw Epg/%
20180414 0.904 0.02 8.24 3
20180527 0. 968 0.12 13.88
20180703 0. 856 0.12 6.51 3.1
20180723 0.723 -0.27 19.55
20180507 0.905 0.07 11.92
20180530 0. 930 ~0.05 9.27 ’ ’
L1 Morris
20180622 0.872 -0.10 10. 06
20180623 0. 766 -0.14 6. 88 N , o
20180625 0.795 -0.12 3.45 x.
4 b
20180707 0. 795 0.27 13. 65
20180713 0.785 0.07 3.73 Yi ’
20180724 0. 876 0.20 12. 06 e; .
20180828 0. 825 -0.28 5.07
20180831 0.634 -0.29 0.62
e; = (v, —y)/A, (5)
2
9/ 12 ;y
Table 2 Value of hydrological and hydraulic parameters A i
= o
N-Imperv.~ N-Perv Dstore- Dstore- PctZero/ % Morris
Imperv/mm  Perv/mm
[16-19] 0.011 ~ .27~ 254~ ’ ’
oou CB0E 762 0710 , S:
0.013 0.6 2.1 6.51 30 ‘. LE (Y., - Y)Y, (6)
maxRatc_/] mmRatc_/] , decay .Dly Roughness n < ( Pi+ L= Pi ) /100
(mm + h™")(mm - h™") Constant/h  Time/d ) )
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11551 1.725 6.1 10 0.015 i ix1
3 3n o
Table 3 Results of calibration and validation of [2021] s S
water quality parameters 4 . IS =1 ,
Exs R ; 0.2=<1S1 <1 s 3 0.05 =
0. 608 0.877 [S1 <0.2 ; 0=<1S51<0.05,
0.536 0.590
20180723 )
0. 801 0.975
0. 544 0.821 3.2
0. 641 0. 604 ,
0.553 0.782 . ]
20180507 Morris 82 10% ,20% .
0. 545 0. 893
0. 626 0. 805 30% . —10% . —20% -30% s
0. 566 0.920 "
0.551 0.978
20180703 5 o
0. 545 0.531
0.517 0.544 S ; , MaxRate
4 10d ,  MaxRate ,
Table 4 Water quality parameters of the model 5 N-Imperv ’
with 10 days of Antecedent Dry Days N-Imperv ’ °
/
(kg - hm~2) /d s
150 3 0. 006 1.20 R
200 1 0. 003 1.30
200 4 0. 007 1.35 ’ ’ ’
150 2 0. 005 1.25
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5
Table 5 Results of sensitivity analysis of hydrological

6

Table 6 Results of sensitivity analysis of water quality

and hydraulic parameters parameters
N-Imperv -0.01 -0.06 Max Buildup 1. 000 1. 500
N-Perv -0.05 0. 00 Rate Constant -0.232 -0.356
Dstore-Imperv -0.04 -0.01 Coefficient 0. 696 0. 968
Dstore-Perv -0.08 -0.01 Exponent 1. 406 6. 738
PctZero 0.02 0.01 Antecedent Dry Days  0.479 0.394
MaxRate -0.21 -0.03 Max Buildup 0.993 1. 500
MinRate -0.01 0. 00 Rate Constant -0.182 -0.138
Decay Constant 0.18 0.02 Coefficient 0.713 0.970
DryTime 0. 00 0. 00 Exponent 1.756 8. 965
Roughness -0.01 -0.04 Antecedent Dry Days 0. 191 0. 161
Max Buildup 1. 000 1. 480
’ °© ’ ’ Rate Constant -0.574 -0. 444
R , Coefficient 0. 550 0.871
Exponent 1. 340 4.980
b
Antecedent Dry Days 0. 702 0. 569
© ’ ’ Max Buildup 1. 000 1. 500
o 10 , Rate Constant 0. 459 -0.102
Coefficient 0. 180 0.523
Y b
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